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Introduction

Post-Construction Stormwater Management
Performance Requirements

The primary objective of these PeSbnstruction Stormwater ManagemerRerformance
Requirements is toninimize the downstream impact of increased stormwatanoff that often

occurs as the result of development or redevelopment projedibe PostConstruction
Requirements emphasize protecting and, where degraded, restoring key watershed processes
to create and sustain healthy watersheds. Maintenance and rastm of watershed processes

is necessary to protect water quality and beneficial uses.

The intention of this Guidance Manual is to provievelopers a tool to both determine the
specific requirements for a given project and to plan and design the grge that those
requirements are met as efficiently as possitliée requirements in this Manual are based on
Resolution R20130032and Attachmentsadopted July 12, 2013 by the Central Coast Regional
Water Quality Control Boardin the event of conflic the requirements oResolution R2013
0032shall take precedence over those containedhis Guidance ManuaRttachment 1 of the
Resolution, which contains the referenced requirements, can be viewed or downloaded at:
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/hy
dromod _lid_docs/2013 0032 _atthl post _construction_requirements.pdf



http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/hydromod_lid_docs/2013_0032_attach1_post_construction_requirements.pdf
http://www.waterboards.ca.gov/centralcoast/water_issues/programs/stormwater/docs/lid/hydromod_lid_docs/2013_0032_attach1_post_construction_requirements.pdf

Definitions Related to Post -Construction Requirements

Bioretention ¢ A Stormwater Control Measure designed to retain stormwater rumisfhg vegetated
depressions and soils engineered to collect, store, treat, iafilfrate runoff. Bioretention designs do
not include underdrains.

Biotreatment or Biofiltration Treatment ¢cA Stormwater Control Measure designed to detain
stormwater runoff, filter stormwater through soil media and plant roots, and release the treated
stormwater runoff to the storm drain system. Biotreatment systems include an underdrain.

Discretionary Approvak, A project approval which requires thexarciseof judgment or deliberation
whenthe MS4 deitles to approve or disapprove a particular activity, as disthguished from situations
where the MS4merelyhas to determne whether there has beenconformity with applicable gatutes,
ordinancespr regulations.

Dispersion¢ The practice of routing stormwaterunoff from impervious areas, such as rooftops,
walkways, and patios, onto the surface of adjacent pervious areas. Stormwater runoff is dispersed via
splash block, dispersion trench, or sheet flow and soaks into the ground as it moves slowly across the
suface of the pervious area.

Drainage Management Area (DMAS)Following the low impact development principle of managing
stormwater through smaliscale, decentralized measures, DMAs are designated individual drainage
areas within a Regulated Project that typically follow grade breaks and roof ridge lines and account for
each surface type (e.g., landscaping, pervious paving, or r&iésmwater Control Measures for runoff
reduction and structural facilities are designed for each DMA.

Equivalent Impervious Surface Areais equal tolmpervious Tributary Surface Aréf?) + Pervious
Tributary Surface Aregdt?), wherelmpervious Tribwry Surface Ares defined as the sum of all of the
AaA0SQa 02y @Sy iA 2yl tPerviovs TI8oNEIW Qudaie Afsdtbfiified as3he Sum lofyalR

2F GKS aA0SQa LISNIA2dza &adzNFIF OS&asx O2NNBOGSR o0& |
Evapotranspiration (ETYX The loss of water to the atmosphere by the combined processes of
evaporation (from soil and plant surfaces) and transpiration (from plant tissues).

Flow-Through Water Quality Treatment SystengsStormwater Control Measures thatre designed to
treat stormwater through filtration and/or settling. Floethrough systems do not provide significant
retention or detention benefits for stormwater volume control.

Grossimpervious Area; Impervioussurfaceghat are created or replaceby the project. Manufactured
permeable surfaces (pervious paving, gapped paving stones, etc.) may be considered as a pervious
surface and are considered on a case by case basis. Do not include the surface area of decks with gaps
that allow runoff to drainto permeable surfaces below. Gross Impervious Area is used in the initial
determination of performance requirements.



Groundwater Basins¢ Groundwater basin areas defined by the California Department of Water
Resources (DWR) and used in the Central CoatrnVBaard Joint Effort for Hydromodification Control

to identify groundwater receivingvater issues and areas where recharge is a key watershed process.
DWR based identification of the groundwater basins on the presence and areal extent of unconsolidated
aluvial soils identified on a 1:250,000 scale from geologic maps provided by the California Department
of Conservation, Division of Mines and Geology. DWR then further evaluated identified groundwater
basin areas through review of relevant geologic andrbgdologic reports, well completion reports,
court-determined adjudicated basin boundaries, and contact with local agencies to refine the basin
boundaries.

Impervious Surface; A hard, norvegetated surface area that prevents or significantly limits thieyen

of water into the soil mantle, as would occur under natural conditions prior to development. Common
impervious surfaces include, but are not limited to, roof tops, walkways, patios, driveways, parking lots
or storage areas, concrete or asphalt pavioidgd, macadam or other surfaces which similarly impede
the natural infiltration of stormwater. Open, uncovered retention/detention facilities shall not be
considered as impervious surfaces for purposes of determining whether the thresholds for applafati
Performance Requirements are exceeded. However, for modeling purposes, open, uncovered facilities
that retain/detain water (e.g., retention ponds, pools) shall be considered impervious surfelee

are three methods of calculating impervious swé area, depending on the context of the calculation.
For more details, sedlet Impervious Area, Gross Impervious Area, and Equivalent Impervious Area
definitions.

Land recyclingg The reuse of abandoned, vacant, or underused properties for redeveloproent
repurposing

Landscaped Areag Areas of soil and vegetation not including any impervious surfaces of ancillary
features such as impervious patios, BBQ areas, and pools.

Large River A river draining 200 square miles or more.

Low Impact DevelopmentLID ¢ A stormwater and land use management strategy that strives to mimic
pre-disturbance hydrologic processes of infiltration, filtration, storage, evaporation, and transpiration by
emphasizing conservation, use of-site natural features, site planningna distributed stormwater
management practices that are integrated into a project design.

Ministerial Approvalg A project approval which involves little or no personal judgment by the MS4 as
to the wisdom or manner of carrying out the project and onlyoimes the use of fixed standards or
objective measurements.

Native Vegetationg Vegetation comprised of plant species indigenous to the Central Coast Region and
which reasonably could have been expected to naturally occur on the site.

Net Impervious Area¢ The sum of new and replaced pgmibject impervious areas, minus any
reduction in total imperviousness from the ppeoject to postproject condition:Net Impervious Area =



(New and Replaced Impervious Area)Reduced Impervious Area Credithere Redwwed Impervious
Area Credits the total preproject to postproject reduction in impervious area, if any.

New Developmentg Land disturbing activities that include the construction or installation of buildings,
roads, driveways and other impervious surfaces. Development projects witbxpstng impervious
surfaces are not considered New Development.

Percentile RainfalEvent(e.g., 85th and 95thy A percentile rainfall event represents a rainfall amount
which a certain percent of all rainfall events for the period of record do not exceed. For example, the
95th percentile rainfall event is defined as the measured rdlirdapth accumulated over a Zdour
period, for the period of record, which ranks as the 95th percentile rainfall depth based on the range of
all daily event occurrences during this period.

Permeable or Pervious Surfa@eA surface that allows varying amats of stormwater to infiltrate into
the ground. Examples include pasture, native vegetation areas, landscape areas, and permeable
pavements designed to infiltrate.

Pre-Project¢ Stormwater runoff conditions that exist onsite immediately before developnaativities
occur. This definition is not intended to be interpreted as that period before any hidntaced land
activities occurred. This definition pertains to redevelopment as well as initial development.

Project Siteor Project Areag The area definedby the legal boundaries of a parcel or parcels of land
within which the new development or redevelopment takes place and is subject to these Post
Construction Stormwater Management Requirements.

Rainwater Harvestg Capture and storage of rainwater or swowater runoff for later use, such as
irrigation (without runoff), domestic use (e.qg. toilets), or storage for fire suppression.

Receiving Waterg, Bodies of water, surface water systems or groundwater that receive surface water
runoff through a point souse, sheet flow or infiltration.

Redevelopment; On a site that has already been developed, construction or installation of a building or
20KSNJ a0NUHzOGdzNBE &adzoeSOod (2 GKS tSNXYAGGHISSQa LI FyyaA
addition of mpervious surfaces; 2) the expansion of a building footprint or addition or replacement of a
structure; or 3) structural development including construction, installation or expansion of a building or

other structure. It does not include routine road maintnce, nor does it include emergency
construction activities required to immediately protect public health and safety.

Replaced Impervious Surface The removal of existing impervious surfacesvdoto bare soil, base
course or foundation slabnd replacerent with new impervious surface Replacement of impervious
surfaces that are part of routine maintenance activities are not considered replaced impervious
surfaces.

SelfRetaining Areas (- t a2 OFff SR a1 SN2 RAAOKI NHSémounN&l a0z |
rainfall (by ponding and infiltration and/or evapotranspiration) without producing stormwater runoff.
SelfRetaining Areas may include graded depressions with landscaping or pervious pavement.
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SelfTreating Areas; are a portion of a Regulated dfect in which infiltration, evapotranspiration and
other natural processes remove pollutants from stormwater. The-tsediting areas may include
conserved natural open areas and areas of native landscaping. ThHeeaglig area only treats the rain
falling on itself and does not receive stormwater runoff from other areas.

Routine Road Maintenance includes pothole and square cut patching; overlaying existing asphalt or
concrete pavement with asphalt or concrete without expanding the area of coverhgetder grading;
reshaping/regrading drainage systems; crack sealing; resurfacing wikindnmaterial without
expanding the road prism or altering the original line and grade and/or hydraulic capacity of the road.

SingleFamily Residence The buildingof one single new house or the addition and/or replacement of
impervious surface associated with one single existing house, which is not part of a larger plan of
development.

Stormwater Control Measure{SCM)¢ Stormwater management measures integratedairproject
designs that emphasize protection of watershed processes through replication afepedopment

runoff patterns (rate, volume, duration). Physical control measures include, but are not limited to,
bioretention/rain gardens, permeable pavementepf downspout controls, dispersion, soil quality and
depth, minimal excavation foundations, vegetated roofs, and water use. Design control measures
include but are not limited to conserving and protecting the function of existing natural areas,
maintainirg or creating riparian buffers, using onsite natural drainage features, directing runoff from
impervious surfaces toward pervious areas, and distributing physical control measures to maximize
infiltration, filtration, storage, evaporation, and transpirati@f stormwater before it becomes runoff.

Stormwater Control Plang A plan, developed by the Regulated Project applicant, detailing how the
project will achieve the applicablRostConstruction Stormwater Management Requireme(fts both

onsite and offsié systems)A preliminary Stormwater Control Plan is required for Planning Permits and
the final version is required prior to issuance of a Building Permit. See Appendix K for required contents.

Tributary Areac The entire project area except for undisted areas of planted areas with native
vegetation that do not receive runoff from other areas and impervious surface areas that discharge to
infiltration areas that will not produce runoff or create nuisance ponding. The Drainage Management
Areas are smadl Tributary Areas that cumulatively make up the Tributary Area of the entire site



Does My Project Need to Meet Post-Construction
Performance Requirements ?

Projects subject to these Pe8bonstruction Performance Requirements include all New
Development or Redevelopment projects that create and/or replat®,000 square feet of
impervious surface (collectively over the entire project siteln general, the larger the
impervious surface createar replaced the morerigorous the requirements become. However,
the requirements are alsdependenton project type and locationConsequently, these three
elements grossimpervious area, project type, and project location) need to be determined and
guantifiedas a first stp in the process.

1. GrossImpervious Area Gross Impervious Area is the total of newly created and

replaced impervious surfacegxistingimpervious surfaces that are within the project
site but are not being replaceate not includedn thistotal. Impervioussurfacesare any
hard, nonvegetated surface areas that prevent or significantly limit the entry of water
into the soil. Common impervious surfaces include, but are not limited to, roof tops,
walkways, patios, driveways, parking lots or storageas, concrete or asphalt paving,
oiled, macadam or other surfaces which similarly impede the natural infiltration of
stormwater.Manufactured permeable surfaces (pervious paving, gapped paving stones,
etc.) may be considered as perviaigfacesand are onsidered on a case by case basis.
Surface area of decks with gaps that allow runoff to drain to permeable surfaces below
are not considered imperious area&or redevelopment projects, both new and
replaced impervious surfaces are included. If the Glogservious Area is less than
15,000square feet, the project is exempt from requirements.

. Type of Project A list of types of projects that are exempt for all stormwater
requirementsis detailed below, also see AppendiXfmot exempt:

a. Is the project a new development or redevelopment project? Projects are
classified as redevelopment if the project replacesddsto existing impervious
surfaces. Projects located on land with no existimgpervious surfaces are
considered new developmén

b. Does the project involve the construction or reconstruction of one or more
detached single family residencésFR)

. Location The City is divided into several Watershed Management Zones. The map in
Appendix B shows thieoundaries of these zones.@oogle Earth overlay is available on
the City website for more precise project location.

The Performance Requiremebetermination Formn Appendix Gs provided to document the

results of the above assessment. It shall be completed filed with the Plaming permit
application.If the project is exempt, no further documentation is requirédtinot exempt,a
calculation of the Net Impervious Area is required.



PROJECTS EXEMPT FROM STORMWATER REQUIREMENTS

Project that are exempt from the Pe€lonstruction Brformance are as follows (check any box on the
list and no further action is required):

A Road and Parking Lot maintenance:

>t bl

p2

b1

b

>t

o0 Road surface repair including slurry sealing, fog sealing, and pothole and square cut
patching

o Overlaying existing asphalt or contgepavement with asphalt or concrete without
expanding the area of coverage

0 Shoulder grading

o Cleaning, repairing, maintaining, reshaping, egrading drainage systems

o Crack sealing

0 Resurfacing with ikind material without expanding the road or parkimg |

o Practices to maintain original line and grade, hydraulic capacity, and overall footprint of

the road or parking lot
0 Repair or reconstruction of the road because of slope failures, natural disasters, acts of
God or other marmmade disaster
Sidewalk and bicycle path or lane projects, where no other impervious surfaces are created or

replaced, built to direct stormwater runoff to adjacent vegetated areas

Trails and pathways, where no other impervious surfaces are replaced or created, an built
direct stormwater runoff to adjacent vegetated areas

Underground utility projects that replace the ground surface witlkiimd material or materials
with similar runoff characteristics

Curb and gutter improvement or replacement projects that are nott g any additional
creation or replacement of impervious surface area (e.g., sidewalks, roadway)

Secondstory additions that do not increase the building footprint

Roof repair or replacement

Raised (not built directly on the ground) decks, stairsyalkways designed with spaces to allow
for water drainage

Photovoltaic systems installed on/over existing roof or other impervious surfaces, and panels
located over pervious surfaces with weikintained grass or vegetated groundcover, or panel
arrays witha buffer strip at the most down gradient row of panels

Temporary structures (in place for less than six months)

Electrical and utility vaults, sewer and water lift stations, backflows and other utility devices
Aboveground fuel storage tanks and fuel fagwith spill containment system



Net Impervious Area Calculation

Net Impervious Area is the Gross Impervious Andlaus any reduction in total imperviousness from the
pre-project to postproject condition: Net Impervious Area &rossmpervious Area) (Reduced
Impervious Area Credit), where Reduced Impervious Area Credit is the tofatgieet to postproject
reduction in impervious area, if anyheresult of this calculation igsed to determine if a project is
subject to PR.2r in the case of anFR project, subject tBR.3equirements.

Examples of Calculatitddet Impervious Area

Example 1:

The project is a property that is an existing commercial shopping center with 100,000 sf of
impervious surface, includirtwuildings, parking lot, etdhenew project willredevelopthe site
and have a total impervious area of 85,000 sf.

TheReduced Imperious Area Cred 100,000; 85,000 = 15,000 sf.

TheNet Impervious Areas 85,000 15, 000 = 70,000 sf.

TheNet Impervious Areas 70,000 sf which is greater than 5,000 sf

The project is subject to PR.2.

Design the Water Quality Treatment measures to treat the water runoff from the 85,000 sf of
impervious area.

Example 2:
The project is an existing commercial shopping ceniér %00,000 sf of impervious surface.
The new project vil redevelopthe entire site leaving a gross impervious area of G20 sf.
0 (i K&adldeda lot of landscaping anded green roofsto reduce the impervious area by
48,000 sf.
TheReduced Imperious rea Creditis 100,000; 52,000 = 4800 sf.
TheNet Impervious Areas 52,000¢ 48,000 =4,000 sf.
TheNet Impervious Areas 4,00 sf which is less than 5,000 sf.
The project iNOTsubject to PR.2hough it may be subject to other PRS)

Once the Netrpervious Area Calculation is determinagse the following flowcharts to
determine the PosConstruction Performance Requirements for the projeComplete the
Performance Requirement Determination Fo{Appendix Cpnce the Flow Charts have been
used to determinéPerformance Requirements.
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Flow Charts

Performance Requirements Flow Chart

for non-exempt projects

Is this a detached

single family residence (SFR) project?

See Fig. 2

[ves]

Project is greater than
2,500sf of new and/or
replaced impervious
surface, but less than
15,000sf Net
impervious Area

| X245 |

Project is greater than
15,000sf Net
impervious Area, but
less than 22,500sf of
new and/or replaced
impervious surface

Project is greater than
22,500sf of new and/
or replaced
impervious surface

Apply Performance
Requirement 1

Apply Performance
Requirements
1, 2; &3

Apply Performance
Requirements
1,2, 3, &4

Figure 1
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Performance Requirements Flow Chart

for non-exempt projects
(other than SFR projects)

Does the project have over 2,500sf of new
and replaced impervious surface?

Exempt

Project is greater than
2,500sf of new and/or
replaced impervious
surface, but less than
5,000sf Net
impervious Area

[vEs]

Apply Performance
Requirement 1

Project is greater than
5,000sf Net
impervious Area, but
less than 15,000sf of
new and/or replaced
impervious surface

Apply Performance
Requirements
1&2

Figure 2

12

Project is greater than
15,000sf of new and/
or replaced
impervious surface

See Figure 3




Performance Requirements Flow Chart for
projects greater than 15,000sf of new and replaced
impervious surface (other than SFR projects)

designation?

Does the project fall under the
Special Circumstances

See Special
'YEs |- Circumstances,
Performance

Requirement 5

Apply Performance Requirements 3 as determined by
Watershed Management Zone (WMZ) below:

!

Performance Requirement 3 per Watershed Management Zone (WMZ):

N/A

L 00 BN OF U1 R o o

Retain 95th Percentile event via infiltration.

Retain 85th Percentile event via infiltration.

Retain 85th Percentile event via infiltration.

Retain 95th Percentile event via storage, harvesting, infiltration and/or evapotranspiration.

Retain 95th Percentile event via infiltration where overlying with Groundwater Basin.

Retain 85th Percentile event via storage, harvesting, infiltration and/or evapotranspiration.

Retain 95th Percentile event via infiltration where overlying with Groundwater Basin.

Retain 85th Percentile event via storage, harvesting, infiltration and/or evapotranspiration.

10.Retain 95th Percentile event via infiltration where overlying with Groundwater Basin.

Apply Performance

Requirements 1,2, & 3

Apply Performance
Requirements 1,2, & 3

Is project in WMZ 1,2,3,6 or 9? INO II
YES
Does project create more than NO
22,500sf of nhew and/or replaced
impervious surface? iYES i
Figure 3
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Apply Performance
Requirements 1,2, 3, & 4




Section 1

Performance Requirement No. 1

Site Design and Runoff Reduction

Projects subject to Performance Requirement N@PR.1pre:

Projects that create and/or replage2,500 square feet of impervious surface (collectively over the
entire project site), including dethed singlefamily homes.

The Project Engineer shallbmit a stamped and signed copy of the Performance Requiremett No
Certification, as included ahe followingpage certifyingLow Impact Developmemtesignstrategies
are included in the project desigiieach strategy that Asbeenincorporatedinto the desigrshould be
initialed by the project engineeor marked NA if not applicable.

14



PERFORMANCE REQUIREMENT QERTIFICATION
LOW IMPACT DEVELOPMENTQHB)GN STRATEGY | INCORPORATEI

1. Limit disturbance of creeks and natural drainage features.
2. Minimize compaction of highly permeable soils.
3. Limit clearing and grading of native vegetation at the site to

minimum area needed to build the project, allow access,
provide fire protection.

4, Minimize impervious surfaces by concentrating improvements
the least sensitive areas of thdte, while leaving the remainin
land in a natural undisturbed state.

5. Minimize stormwater runoff by implementing one or more of t
following design measures:

a) Direct roof runoff into cisterns or rain barrels for reuse.

b) Direct roof runoff onto vegetated areas safely away fro
building foundations and footings.

c) Direct runoff from sidewalks, walkways, and/or patios of
vegetated areas safely away from building foundations
footings.

d) Direct runoff from driveways and/or uncovergqehrking lots
onto vegetated areas safely away from building foundati
and footings.

e) Construct bike lanes, driveways, uncovered parking
sidewalks, walkways, and patios with permeable surfaces.

l, , acting as the Project Engineer for

project, located at , herebystatethat the Site

Design and Runoff Reductions design strategies initelb@dehave been incorporated into the

design of the project.

Signature Date

15



Section 2

Performance Requirement No. 2

Water Quality Treatment

Projects subject to Performance Requirement No. 2 (PR.2) are:
Projects withk5,000 square feet of Net Impervious Area, except detached sfagidy homes.
Detached singkéamily homesk15,000 square feet of Net Impervious Area.

Projects subject to PR.2 are also subject to PR.1. Applicant is required to submit PERFORMANCE
REQUIREMENT NO.1 CERTIFICATION.

PR.2 requires the applicant to providéater Quality Treatmentlesign measures taeduce pollutant
loads and concentrationssing physical, biological, and chemical removal.

A Stormwater Control Plan is required and must follow the outline provided in Appentire Rroject
Engineeshallidentify which of theon-site water quality treatment measuseon thefollowing pageis
included in the designThe onsite water quality treatment measures are listed in order of preference.
The plans shall clearly identify the type, location, and size of allterwater quality treatment
measureslnitial eachon-site water quality treainent measureand note the page of the plans that
shows the location and sizthat has been incorporated into the design or mark NA if not applicable.
Submita stamped andignedcopy of the PR.2 Certification together with the Stormwater Control Plan.

16



PERFORMANCE REQUIREMENTP QERTIFICATION

ONSITE WATER QUTY TREATMENT MEASURES INCORPORATED

1. Low Impact Development (LID) Treatment Systems desigmeaétain
stormwater runoff generated by the 85percentile 24hour storm (see
Appendix 1) Stormwater Control Measures Implemeat (checkall that
apply, design documentation is required)

A Harvesting andUse,

A Infiltration,

A Bvapotranspiration

2. Biofiltration Treatment Systemswith the following design parameters

(1) Maximum surface loading rate appropriate to prever
erosion, scour and channeling within the biofiltrati
treatment system itself and equal to 5 inches per hour, ba
on the flow of runoff produced from a rain event equal to
at least0.2 inches per hour intensity

(2) Follow Central Coast LlBioretention Design Guidancefor
other parameters. If site conditions warrant, an underdr
with discharge to a storm drainage facility is allowed.

3. Non-Retention Based TreatmentySems¢ designed to meetat least
one ofthe following hydraulic sizing criteria:

(@) Volume Hydraulic Design BasjsTreatment systems whos
primary mode of action depends on volume capacity shal
designed to treat stormwater runoff equal to the volume
runoff generated by the 85th percergil24hour storm event
(seeAppendix )

(b) Flow Hydraulic Design Basis Treatment systems whos
primary mode of action depends on flow capacity shall
sized to treatthe flow of runoff resulting from a rain ever
equal to at least 0.2 inches per haatensity.

4, Stormwater Control Plais requiredg seeAppendix K

l, , acting as the Project Engineer for

project, located at , herebystatethat the On

Site Water Quality Treatment Measures initialobvehave been incorporated into the design

of the project.

Signature Date
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Section 3

Performance Requirement No. 3

Runoff Retention

Projecs subject to Performance Requirement No. 3 (PR.3) are

Single FamilRResidentiaProjects that create and/or replacel5,000 square feet dlet ImperviousArea
and other projects which create and/or replae5,000 square feet dbrossmperviousAreain
Watershed Management Zones (VM. 2,4*, 5,6, 7* 8, 9, and 10*

(* Applicable only to those areas that overlay designated Groundwater Bpsins
PR. 3 requires the applicant to manage Runoff Retention from the site.

Adjustmentto PR.3 Requirementsr RedevelopmenProjectsg Where the Project includes
replaced impervious surface, the following adjustment &l Ths adjustmentis accounted
for in the Tributary Area calculation Appendix E

i) The total amount of replaced impervious surface shall be multiplied by 0.5 when
calculating the volume of runoff subject to PR.3 requirements.

The Project Engineer shall certify that the Runoff Retention requirements were included in the
design either onsite or through aMternative Compliance agreement.

Compliance with PR.3:
1 Identify WMZ and treatment requirements
1 LID Site Assessment Check List
91 LID Site Design Measures Certification
1 A Stormwater Control Plan is requirémee Appendix Kand shall include discret
Drainage Management Areas (D), structuraStormwaterControl Measures (SCM),
hydraulic sizing calculations, and-gsffe mitigation
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Design Rainfall Events & Treatment Requirement for WMZs

WMZ Treatment Options & Design Rainfall Check
Applicable
WMZs
WMZ 1 Via Infiltration, prevent offsite discharge froavents up to the 98
percentile 24hour rainfall event as determined from local rainfall dat
WMZ 2 Via storage, rainwater harvesting, infiltration, and/or
evapotranspiration, prevent offsite discharge from events up to the
95" percentile 24hour rainfall event as determined from local rainfal
data.
WMZ3 Not Applicable
WM 4*, 7 | Via Infiltration, prevent offsite discharge from events up to th& 95
& 10* percentile 24hour rainfall event as determined from local raitfdta.
WMZ 9 Via storage, rainwater harvesting, infiltration, and/or

evapotranspiration, prevent offsite discharge from events up to the
85" percentile 24hour rainfall event as determined from local rainfal
data.

* Applicable only to those aredlat overlay designated Groundwater Basins
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LID Site Assessment Checklist

12.

13.
14.
15.
16.
17.
18.
19.
20.

Site topography

Hydrologic features including contiguous natural
areas, wetlands, watercourses, seeps, or springs

Depth to seasonal high groundwater

Locations ofgroundwater wells used for drinking
water

Depth to an impervious layer such as bedrock
Presence of unique geology (e.g., karst)
Geotechnical hazards

Documented soil and/or groundwater contamination

Soil types and hydrologic soil groups

. Vegetative cover/tres

. Runon characteristics (source and estimated runoff

from offsite which discharges to the project area)

Existing drainage infrastructure for the site and
nearby areas including the location of municipal
storm drains

Structures including retaining walls
Utilities

Easements

Covenants

Zoning/Land Use

Setbacks

Open space requirements

Other pertinent overlay(s)

20
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LID Site Design Measures

In addition to site design measures listed in PRIk Project Engineer shall certify the
Project design optimizes the use of thalowing designmeasures Initial eachrunoff
retention measurethat has been incorporatednd optimizedinto the design or mark
NA if not applicable

PERFORMANCE REQUIREMENB NERTIFICATIAN LID SITE DESIGN MEASU
DESIGNWMEASURE INCORPORATED/OPTIMI]
1. Defining the development envelope, identifying the
protected areas, and identifying aretisat are most
suitable for development and areas to be left undisturbe

2. Identifying conserved natural areas, including existing
trees, other vegetation, and soils (shown on the plans)

3. Limit the overall impervious footprint of the project

Desgn of streets, sidewalks, or parking lot aisles to the
minimum widths necessary, provided that public safety
mobility uses are not compromised

5. Set back development from creeks, wetlands, and ripar
habitats

Design conforms the site layoatong natural landforms

Design avoids excessive grading and disturbance of
vegetation and soils

l, , acting as the Project Engineer for

project, located at , herebystatethat LID Site

Design Measures initialembovehave been incgorated into the design of the project.

Signature Date
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Drainage Management Areas (DMAS)

The site shall be designed to provide for decentraligg@mwater management with discrete
DMAs.

(1) Provide a map of the entire project sighowing the discrete DMAand detailing the
drainage 6r the rainfall event specified

(2) Drainage from each DMA shall be accounted for using the following measures:

(@) Undisturbed or areas planted with native vegetation that do not receive runoff
from other aeasare selttreating and no additional stormwater management
is required.

(b) Runoff from impervious surfaces, generated by the rainfall events identified for
PR.3, may be directed to undisturbed or natural landscaped arédwerethe
design demonstrates #t this runoff will be infiltrated and will not produce
runoff to the storm drain system, or a surface receiving waterbody, or create
nuisance pondinghen no additional stormwater management is required for
these impervious surfaces.

(c) Runoff that cannot be captured by the above methods must be managed by a
structural stormwater control measure as described below.

Structural Stormwater Control Measures (SCM)

SCMs shalbptimize retention and result in optimal protection and resition d watershed
processes. SCMs are typicaliynaltscale, decentralized facilities designed idfiltrate,
evapotranspirate, filter, or capture and uséormwater. SCMs shall be sizeohd designed as
describedn Appendix E.

Off-Site Mitigation

Off-site mitigation of full Retention Volume is not required where technical infeasibidity

described in theAlternate Compliance sectiofbection 7)limits onsite compliance with the

Runoff Retention Performance RequiremeAND i Sy LISNDSy i 2 Faleht LINE 2
Impervious Surface Aréahas been dedicated to retentiebased Stormwater Control

Measures. (NOTE: PR.2, the Water Quality Treatment Performance Requirement is NOT subject

to this adjustment. Mitigation to achieve full compliance with the Waterly Treatment
Performance Requirement is required-ar off-site.)

1 Calculate Equivalent Impervious Surface Area using guidance in Appendix F
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Use the Appendix Finstructions to calculate the ten percent adjustment for
applying the Runoff Retention Performance Requirement.

Use theAppendix G@nstructions to calculate the Ofite retention requirements
when a Project subject to the Runoff Retention Performance Requirement cannot
Fff20FGS GKS FdzZAf GSy LISNOSydG 2F GKS
Area to retentionbased StormwateControl Measures
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Section 4

Performance Requirement No. 4

Peak Management

Projecs subject to Performance Requirement No. 4 (PR.4) are:

1 Projects that create and/or replac&2,500 square feet ajrossimpervious surface
(collectively over the entire project site); aade In WatershedManagement Zones 1, 2,
3, 6, 0r9

PR. 4 requires the applicant to manage pdevelopment peakstormwater runofffrom the
site.

The Project Engineer shallovide aStamwater Control Plan that includestydrologyAnalysis
demonstrating that postievelopmentstormwater runoff peak flows discharged from the site
do not exceed prgroject peak flows for the 2through 106 year storm eventslf detention
storage is requird, use the same design method described in the following Section 5.
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Section 5

Performance Requirement No. 5

Special Circumstances

Special Circumstances as defined by the Central Coast Regional Water Quality Control Board

Projects that are subject to Special Circumstances based on certain site and/or receiving
water conditions may be exempt from Runoff Retention and/or Peak Management
Performance Requirements where those Performance Requirements would be ineffective
to mairtain or restore beneficial uses of receiving waters.

Special Circumstances are defined as projects that discharge stormwater to the following:
1 Highly Altered Channels
1 Intermediate Flow Control Facility
1 Historic Lake and Wetland

Projects subject to SpetigCircumstances must still comply with the Water Quality
Treatment Performance Requirements if so required.
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Section 6

Alternative Compliance

Technical Infeasibility

When onsite compliance is demonstrated to be technically infeasible, Water QUakgtment
(PR2), Runoff Retention (P8, and Peak Management Performance Requirementgl(RRay
be achieved through offite SCMr through use of th&en Percent Adjustment to Retention
Requirement{Appendix F)

An application for approval of Alternative Compliance based on technical infeasibility shall
includea sitespecific hydrologic analysis conducted and endorsed by a registered professional
engineer, geologist, architect, and/or landscape architect, dematisg that compliance with

the applicable numeric Poglonstruction Stormwater Management Requirements is technically

infeasible

Technicalrfeasibility may be caused by site conditions, including:

i)

ii)
iii)
iv)

v)

Vi)
vii)

viii)

Depth to seasonal high groundwater limits infiltration and/or prevents construction
of subgrade stormwater control measures

Depth to an impervious layer such as bedrock limits infiltration

Sites where soil types significantly limit infiltration

Sites whee pollutant mobilization in the soil or groundwater is a documented
concern

Space constraints (e.g., infill projects, some redevelopment projects, high density
development)

Geotechnical hazards

Stormwater Control Measures located within 100 feet of a gowater well used for
drinking water

Incompatibility with surrounding drainage system (e.g., project drains to an existing
stormwater collection system whose elevation or location precludes connection to a
properly functioning treatment or flow control fdity)

See Appendix H fanethods of determining feasibility of infiltration measures.

2 According to the CASQA Frequently AskedzS & G A 2 Y & dme RISkiperrhits &nd BMPZguidance manuals
require anywhere from A0 feet of separation from the groundwater level for infiltration practic@is distance
depends on the soil type, pollutants obncern, and groundwater usén sane cases, however, where there may
be groundwater or soil contamination, LID infiltrative practices may be restricted completély.7 in
https://www.casqa.org/Portals/O/LID/CALID_FAQ 088-2011.pdj
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If the Technical Infeasibility analysis is approvkd,use of theTen Percent Adjustment to
Retention Requiremennethod of compliance may be used (Appendix F). FHesite

mitigation, a plan detailing thgroject(s) that will provide ofite mitigationshall be submitted
The proposed oftite projects may be existing facilities and/or prospective projects that are as
effective in maintaining watershed processesraplementation of the applicable Post
Construction Stormwater Requirements-gite. The description shall include:

a) The location of the proposed eéite project(s), which must be within the same
watershed as the Regulated Project. Alternative Compdigamoject sites located
outside the watershed may be approved by the Central Coast Water Board Executive
Officer.

b) A schedule for completion of offsite mitigation project(s), where thesta# mitigation
project(s) has not been constructed.

Watershed or Regional Management Plan

The City oMorro Baydoes not have an approved Watershed or Regional Management Plan

Urban Sustainability Area

Projects located within an approved Urban Sustainability Area (lb&pppplyfor Alternative
Compliane for numeric Runoff Retention and Peak Management Performance Requirements
without demonstrating technical infeasibility; however the CityMidrro Bayhas not

established an Urban Sustainability Area.

Application for approval of an Urban Sustainability Area may be made to the Central Coast
Regional Water Quality Control Board. The Urban Sustainability Area may only encompass
redevelopmentn high density urban centers that are pedestramented and/a transit

oriented development projects intended to promote infill of existing urban areas. The USA
proposal must include, at minimum:

i) A definition and delineation of the USA for higénsity infill and redevelopment for
which areawide approval for Altmative Compliance is sought.

i) Information and analysis that supports the intention to balance water quality protection
with the needs for adequate housing, population growth, public transportation, land
recycling, and urban revitalization.

iii) Demonstration hat implementation of Alternative Compliance for Regulated Projects in
the USA will meet or exceed the gite requirements for Runoff Retention and Peak
Management. The proposal must include quantitative analysis used to evaluaigeoff
compliance. ldntification of specific ofkite projects is not necessary for approval of
the USA designation.
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Projects in a USA may meet Water Quality Treatment Performance Requiremesite offly
when:

i) It has been demonstrated that esite water quality treatrent is Technically Infeasible;
AND

i) The proposed oftite project(s) have been demonstrated to comply with the Water
Quality Treatment Performance Requirements.

Off-Site Compliance Project(s) Requirements

Location of Alternative Compliance Project{g)he location of the proposed oHite project(s)
must be within the same watershed as the Project. Alternative Compliance project sites
located outside the watershed may be approved by the Central Coast Water Board Executive
Officer.

Timing and Funding Beirements for Alternative Compliance Projecta schedule for the
completion of oftsite mitigation projects, including milestone dates to identify funding, design,
and construction of the of§ite projectsshall be submitted with the application for Athative
Compliance

a) Complete the project(s) as soon as practicable and no longer than four years from the
date of the certificate of occupancy for the project for which-gife mitigation is
required, unless a longer period is otherwise authorizedhgyGCentral Coast Water
Board Executive Officer.

b) The timeline for completion of the ofite mitigation project may be extended, up to
five years with prior Central Coast Water Board Executive Officer approval. Central
Coast Water Board Executive Officepeoval will be granted contingent upon a
demonstration of good faith efforts to implement an Alternative Compliance project,
such as having funds encumbered and applying for the appropriate regulatory permits.

c) Off-site mitigation project®n public property shall be fully funded by the applicants

d) Off-site mitigation projects on private property shall include all documentation
necessary to provide legal authority to use the property for the mitigation and shall
include projectonding
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Section 7

Maintenance and Reporting
AnOperation and Maintenance Plan (O&M) is required for all projects that uBlizectural Control
Measures (SCMs) to satisfy Performance Requirements &y&or 4 Amaintenance program is
essential to ensure that the stormwater facilities continuguaction as designed to maintain water
guality and prevent possible flooding and propedigmage.

A proper maintenance plan must include:

1 Site map of all SCMs requiringM practices to function as designed

1 Procedures are provided for each structural control measure including, buinmegd to, LID
facilities, retention/detention basins, and proprietorship devices

1 Short and long term maintenance requirements

1 Estimated cet for maintenance

Appendix has templates to aid in the development of the O&M Plan.

The SWCP and O&M plan shall be prepared under the direction of a professiomgigiinger
registered in the State of California. The plans shall be stamped, sigdedchrde a certifying
statement indicating that all stormwater BMPs have been designendet the/ A (strfha@ater
guality requirements.

Applicants of regulated projects subject to egmance Requirements 2, 8¢ 4 are required to
demonstrate compliance with these requiremermts an annual basis.
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APPENDIX A

PROJECTS EXEMPT FROM STORMWATER REQUIREMENTS

Project that are exempt from the Po&onstruction Performance are as follows (check any box on the
list and no further ation is required):

A Road and Parking Lot maintenance:
o0 Road surface repair including slurry sealing, fog sealing, and pothole and square cut
patching

o Overlaying existing asphalt or concrete pavement with asphalt or concrete without
expanding the area afoverage

o Shoulder grading

o Cleaning, repairing, maintaining, reshaping, egrading drainage systems

o0 Crack sealing

o0 Resurfacing with ikind material without expanding the road or parking lot

0 Practices to maintain original line and grade, hydraulic capaaitd overall footprint of

the road or parking lot
0 Repair or reconstruction of the road because of slope failures, natural disasters, acts of
God or other marmade disaster
A Sidewalk and bicycle path or lane projects, where no other impervious surfaceseated or

replaced, built to direct stormwater runoff to adjacent vegetated areas
A Trails and pathways, where no other impervious surfaces are replaced or created, and built to
direct stormwater runoff to adjacent vegetated areas
A Underground utility projets that replace the ground surface withtkimd material or materials
with similar runoff characteristics
Curb and gutter improvement or replacement projects that are not part of any additional
creation or replacement of impervious surface area (e.gevsadks, roadway)
Secondstory additions that do not increase the building footprint
Roof repair and replacement
Raised (not built directly on the ground) decks, stairs, or walkways designed with spaces to allow
for water drainage
Photovoltaic systems indtad on/over existing roof or other impervious surfaces, and panels
located over pervious surfaces with walhintained grass or vegetated groundcover, or panel
arrays with a buffer strip at the most down gradient row of panels
Temporary structures (in pte for less than six months)
Electrical and utility vaults, sewer and water lift stations, backflows and other utility devices
Aboveground fuel storage tanks and fuel farms with spill containment system

pl P2l < 2 p

Dt

b
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APPENDIX B
WATERSHED MANAGEMENT ZONES
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APPENDIX C

PERFORMANCE REQUIREMENT DETERMINATION FORM

The following form shall be completed for all development and redevelopment projects. Projects
that are exempt from performance requirements are required to complete Sesfida 2 ony.

Section 1: General Information

Project name

Project Address

| 348442 Ninber@) I NDSE b

Name of Applicant

Applicant email address:

Applicant phone:

Project Type (e.g. singfamily residential,
commercialetc.)

Section 2:Arealnformation

Total Roject Area

Total Existingmpervious surface area

Proposed Gross Impervious Area
(list only the surface areas that are being
created or replaced)

a. Rooftops

b. Driveways

c. Patios

d. Parking Lots

e. Other

Total Gross$mperviousArea

If Gross Impervious Are& $00ft?, write
49 -9at¢éd hIKSNBAAES

Section 3: PR Determination

Watershed Management Zone (App. B)

Net Impervious Areéfrom pagelO)

Performance Requirements (from Flow Char
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APPENDIXD
Definitions Related to Post -Construction Requirements

Bioretention ¢ A Stormwater Control Measure designed to retain stormwater rumsfhg vegetated
depressions and soils engineered to collect, store, treat, and infiltrate rurifiretention designs do
not include underdrains.

Biotreatment or Biofiltration Treatment ¢A Stormwater Control Measure designed to detain
stormwater runoff, filter stormwater through soil media and plant roots, and release the treated
stormwater runoff tothe storm drain system. Biotreatment systems include an underdrain.

Discretionary Approvak, A project approval which requires thexarciseof judgment or deliberation
whenthe MS4 deitles to approve or disapprove a particular activity, as disthguished from situations
where the MS4merelyhas to determne whether there has beenconformity with applicable gatutes,
ordinancespr regulations.

Dispersion¢ The practice of routing stormwaterunoff from impervious areas, such as rooftops,
walkways, and patios, onto the surface of adjacent pervious areas. Stormwater runoff is dispersed via
splash block, dispersion trench, or sheet flow and soaks into the ground as it moves slowly across the
suface of the pervious area.

Drainage Management Area (DMAg)Following the low impact development principle of managing
stormwater through smalécale, decentralized measures, DMAs are designated individual drainage
areas within a Regulated Project thapically follow grade breaks and roof ridge lines and account for
each surface type (e.g., landscaping, pervious paving, or roofs). Stormwater Control Measures for runoff
reduction and structural facilities are designed for each DMA.

Equivalent ImperviousSurface Areag is equal tolmpervious Tributary Surface Aréf?) + Pervious
Tributary Surface Aregt?), wherelmpervious Tributary Surface Arsadefined as the sum of all of the
ariSQa 02y @Sy dA2yl tPervioVs TBONEM Sudaieeaisdidiified &s3h& Sum lofyalR

2F GKS aA0SQa LISNIIA2dza &adzNFIF OS&ax O2NNBOGSR o0& |
Evapotranspiration (ETYX The loss of water to the atmosphere by the combined processes of
evaporation (from soil and plasurfaces) and transpiration (from plant tissues).

Flow-Through Water Quality Treatment SystengsStormwater Control Measures that are designed to
treat stormwater through filtration and/or settling. Flothrough systems do not provide significant
retention or detention benefits for stormwater volume control.

Grossimpervious Area; Impervioussurfaceghat are created or replaced by the project. Manufactured
permeable surfaces (pervious paving, gapped paving stones, etc.) may be considered as a pervious
surface and are considered on a case by case liasidewalks or new pavement in the City right of way

is planned or required by code, these surfaces shall also be included in theDiotalot include the
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surface area of decks with gaps that allow affnto drain to permeable s@aces below. Gross
Impervious Area is used in the initial determination of performance requirements.

Groundwater Basinsg Groundwater basin areas defined by the California Department of Water
Resources (DWR) and used in the Central Coast Water Board Joint Effort for Hydromodification Control
to identify groundwater receivingvater issues and areas where recharge is a katemshed process.

DWR based identification of the groundwater basins on the presence and areal extent of unconsolidated
alluvial soils identified on a 1:250,000 scale from geologic maps provided by the California Department
of Conservation, Division of Mis and Geology. DWR then further evaluated identified groundwater
basin areas through review of relevant geologic and hydrogeologic reports, well completion reports,
court-determined adjudicated basin boundaries, and contact with local agencies to réfendasin
boundaries.

Impervious Surface; A hard, norvegetated surface area that prevents or significantly limits the entry

of water into the soil mantle, as would occur under natural conditions prior to development. Common
impervious surfaces includeubare not limited to, roof tops, walkways, patios, driveways, parking lots

or storage areas, concrete or asphalt paving, oiled, macadam or other surfaces which similarly impede
the natural infiltration of stormwater. Open, uncovered retention/detentioacilities shall not be
considered as impervious surfaces for purposes of determining whether the thresholds for application of
Performance Requirements are exceeded. However, for modeling purposes, open, uncovered facilities
that retain/detain water (e.g.retention ponds, pools) shall be considered impervious surfateste

are three methods of calculating impervious surface area, depending on the context of the calculation.
For more details, sedlet Impervious Area, Gross Impervious Area, and Equivalendervious Area
definitions.

Land recyclingg The reuse of abandoned, vacant, or underused properties for redevelopment or
repurposing

Landscaped Areag Areas of soil and vegetation not including any impervious surfaces of ancillary
features such as impeious patios, BBQ areas, and pools.

Large River A river draining 200 square miles or more.

Low Impact DevelopmentLID)¢ A stormwater and land use management strategy that strives to mimic
pre-disturbance hydrologic processes of infiltration, filtratjstorage, evaporation, and transpiration by
emphasizing conservation, use of-site natural features, site planning, and distributed stormwater
management practices that are integrated into a project design.

Ministerial Approvalg A project approval wigh involves little or no personal judgment by the MS4 as
to the wisdom or manner of carrying out the project and only involves the use of fixed standards or
objective measurements.

Native Vegetationg Vegetation comprised of plant species indigenous to @satral Coast Region and
which reasonably could have been expected to naturally occur on the site.
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Net Impervious Area¢ The sum of new and replaced pgmbject impervious areas, minus any
reduction in total imperviousness from the ppgoject to postproject condition:Net Impervious Area =
(New and Replaced Impervious Area)Reduced Impervious Area Credithere Reduced Impervious
Area Credits the total preproject to postproject reduction in impervious area, if any.

New Development; Land disturbing activities that include the construction or installation of buildings,
roads, driveways and other impervious surfaces. Development projects witbxpstng impervious
surfaces are not considered New Development.

Percentile Rainfall Even(e.g., 85th and 95thy A percentile rainfall event represents a rainfall amount
which a certain percent of all rainfall events for the period of record do not exceed. For example, the
95th percentile rainfall event is defined as the measured rainfagitid accumulated over a 2dour
period, for the period of record, which ranks as the 95th percentile rainfall depth based on the range of
all daily event occurrences during this period.

Permeable or Pervious SurfaeeA surface that allows varying amourttsstormwater to infiltrate into
the ground. Examples include pasture, native vegetation areas, landscape areas, and permeable
pavements designed to infiltrate.

Pre-Project¢ Stormwater runoff conditions that exist onsite immediately before development itiets
occur. This definition is not intended to be interpreted as that period before any hdntarced land
activities occurred. This definition pertains to redevelopment as well as initial development.

Project Site¢ The area defined by the legal bounites of a parcel or parcels of land within which the
new development or redevelopment takes place and is subject to these@usitruction Stormwater
Management Requirements.

Rainwater Harvest¢ Capture and storage of rainwater or stormwater runoff fotelause, such as
irrigation (without runoff), domestic use (e.qg. toilets), or storage for fire suppression.

Receiving Waterg Bodies of water, surface water systems or groundwater that receive surface water
runoff through a point source, sheet flow oriibfation.

Redevelopment; On a site that has already been developed, construction or installation of a building or
20KSNJ aGNHZOGdz2NE adzo2S00 (G2 GKS tSN¥YAGGSSQa LA I yyA
addition of impervious surfaceg) the expansion of a building footprint or addition or replacement of a

structure; or 3) structural development including construction, installation or expansion of a building or

other structure. It does not include routine road maintenance, nor doesndude emergency

construction activities required to immediately protect public health and safety.

Replaced Impervious SurfacgThe removal of existing impervious surfaces down to bare soil or base
course, and replacement with new impervious surface.pl&=ment of impervious surfaces that are
part of routine road maintenance activities are not considered replaced impervious surfaces.
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SelfRetaining Areax; (F t 82 OF t £t SR a1 SN2 RAAOKI NHSé I NBlFaos
rainfall (by ponding and infiltration and/or evapotranspiration) without producing stormwater runoft.
SelfRetaining Areas may include graded depressions with landscaping or [sepaeement.

SelfTreating Areas; are a portion of a Regulated Project in which infiltration, evapotranspiration and
other natural processes remove pollutants from stormwatdihe seHlreating areas may include
conserved natural open areas and areas of native landscaping. ThHeeaglig area only treats the rain
falling on itself and does not receive stormwater runoff from other areas.

Routine Road Maintenance includes pthole and square cut patching; overlaying existing asphalt or
concrete pavement with asphalt or concrete without expanding the area of coverage; shoulder grading;
reshaping/regrading drainage systems; crack sealing; resurfacing wikindn material withat
expanding the road prism or altering the original line and grade and/or hydraulic capacity of the road.

SingleFamily Residence The building of one single new house or the addition and/or replacement of
impervious surface associated with one singléstxg house, which is not part of a larger plan of
development.

Stormwater Control Measureg; Stormwater management measures integrated into project designs
that emphasize protection of watershed processes through replication ofdpvelopment runoff
patterns (rate, volume, duration). Physical control measures include, but are not limited to,
bioretention/rain gardens, permeable pavements, roof downspout controls, dispersion, soil quality and
depth, minimal excavation foundations, vegetated roofs, andewaise. Design control measures
include but are not limited to conserving and protecting the function of existing natural areas,
maintaining or creating riparian buffers, using onsite natural drainage features, directing runoff from
impervious surfaces tward pervious areas, and distributing physical control measures to maximize
infiltration, filtration, storage, evaporation, and transpiration of stormwater before it becomes runoff.

Stormwater Control Plang A plan, developed by the Regulated Project agaplt, detailing how the
project will achieve the applicabRostConstruction Stormwater Management Requireme(its both
onsite and offsite systems).

Tributary Areac The entire project area except for undisturbed areas of planted areas with native
vegettion that do not receive runoff from other areas and impervious surface areas that discharge to
infiltration areas that will not produce runoff or create nuisance ponding. The Drainage Management
Areas are smaller Tributary Areas that cumulatively makéha Tributary Area of the entire site
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APPENDIX E

Hydrologic Analysis and Stormwater Control Measure Sizing Guidance

Project site conditions will influence the ability to comply with the Water Quality Treatment and Runoff
Retention Performancdrequirements. This Appendix provides the accept&itermwater Control
Measure(SCM sizing methodology to evaluate runoff characteristics. This guidance proviieypke
eventbased approacland a runoff routing approachBoth of theseapproaches are based on sizing for

a singleevent andavoid the necessity afsingcalibrated, continuous simulation modeling. Tpmject
applicant may use a locally/regionally calibrated continuous simulatimsed model to improve
hydrologic analysiand SCM sizing.

1) Determination of Retention Tributary Area

Determining the Retention Tributary Area is the basis for calculating the runoff volumes subject to
Performance Requirement Number 3. Retention Tributary Area should be calculated for each
individual Drainage Management Area to facilitate the design oMsS@r each Drainage
Management Area. The generic equation below illustrates how various portions of the site are
addressed when determining the Retention Tributary Aredhe Retention Tributary Area
calculation must also accountor the adjustments for Redevelopment Projest subject to
Performance Requirement No. 3.

a) Compute the Retention Tributary Area, using the equation:

RetentionTributary Area HEntire Project Ardac (Undisturbed or Planted Aredsc (Impervious
Surface Areathat Discharge to Infrating Areag**

* As definedunder Drainage Management Areas @raSection 3)
** As definedunder Drainage Management Areas qib.Section 3)

a) Adjustments for Redevelopment Project Retention Tributary Ace®here the Regulated
Project includes replaced impervious surface, the following Retention Tributary Area
adjustments apply:

i) Redevelopment Projects outside an approved Urban Sustainahiéty, As described ithe
Alternative Compliance Sectioq The total amount of replaced impervious surface area
shall be multiplied by 0.5 when calculating the Retention Tributary Area.

i) Redevelopment Projects located within an approved Urban Sustaiyahiltg as described
in the Alternative Compliance Sectiog.The replaced impervious surface areas may be
subtracted from the Retention Tributary Area. The total amount of runoff volume to be
retained from replaced impervious surfaces shall be equivalente preproject runoff
volume retained.
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2) Determination of Retention Volume

a . FrasSR 2y GKS wS3dAFGiSR tNr2SO0iQa 2FGSNAKSR al
t N22S00Qa wdzy2FTF wS i Sy iR ReentileS6hdak REBFHISEYeint, ob, S I O X
Retain 8% Percentile 24hour Rainfall Event).

b) Determine the 8% or 95" percentile 24hour rainfall event (Appendix I)
c) Compute the Runoff Coefficieid / ¢ F2NJ G KS F NBIF GNROodzilI NB G2 (K¢
C = 0.858% 0.787+ 0.774i + 0.04
2 KSNB aAé Aa GKS FTNIOGA2Y 2F GKS GNRXOdzil NB
d) Compute Retention Volume:
Retention Volume fd@®5" Percentile 24r Rainfall Depth = C x Rainfall Dep#x RetentionTributary Area
or,
Retention Volume fd85" Percentile 24r Rainfall Depth = C x Rainfall Dep#x RetentionTributary Area

All rainfall directly incident to each SCM must tensidered in determining runoff, including:
tributary landscaping, impervious areas, pervious pavements, and bioretention features.

Note: For redevelopmentprojects located within an approved Urban Sustainability Afea total
amount of runoff volume tdbe retained from replaced impervious surfaces shall be equivalent to
the pre-project runoff volume retained.

3) Structural Stormwater Control Measure Sizing

The Projecengineer shallse structuralSCMghat optimize retention and result in optimal pratgon

and restoration of watershed processes, such as Structural Control Measures associated with small
scale, decentralized facilities designed idfiltrate, evapotranspirate, filter, or capture and use
stormwater, to address the volumes calculated? (above. Where the Project is within a Watershed
Management Zone where infiltration is required, SCM designs that optimize infiltration of the entire
Retention Volumeds required,to minimize the potential need for offite mitigation. Various resources
provide design guidance for fully infiltrative SCMs including:

- The Contra Costa C.3 Manual

- The City of Santa Barbara LID BMP Manual

- The City of San Diego LID Design Manual, July 2011

- Central Coast LID Initiative Bioretention Design Guidance

3 As set forth in WEF Manual of Practice No. 23/ASCE Manual of Practice No. 87, (1998), pagésahdsbased
on the translation of rainfall to runoff using a runoff regression equation developed using two years of data from
more than 60 urban watersheds nationwide.

4 As defined in Post-Construction Requirements Attachment D.
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a) Calculate SCNTapture Volume; Calculate the required SCM Capture Volume, associated with
0KS wS3dzE F 6SR t NP2S00GQa wdzy2FF wSGSyaAazy wSldz

Method 1: Simple Method

SCM Capture Volume = Retention Volume firFrcentile 24r Rainfall Depth
or,
SCM Capture VolumeRetention Volume fd85" Percentile 24r Rainfall Depth

Method 2: Routing Method

Use a hydrograph analy3te determine the SCM Capture Volume needed to retain the Retention
Volume for 95 or 85" Percentile 24hr Rainfall Depth calculated in 2 (above). The SCM Capture Volume
shall be based on both the rate of flow from tributary areas into the SCM, and the rate of flow out of the
SCM through infiltration into the underlying soil duringethain event. When conducting the hydrograph
analysis, adhere to the criteria included in Table 1. The SCM shall be designed such that a'sorgle 95
85" Percentile 24hr Rainfall Event will not overflow the SCM.

If the Retention Volume cannot infitite within 48hours, a multiplier of 1.20 shall be applied to the
SCM Capture Volume calculated through the routing method.

TABLE 1: Routing Method Criteria

Parameter Criteria

Hydrograph Analysis Method | National Resources Conservation Service

Storageindication, unless otherwise justified to be mo
correct based on site and storage conditions.

Underlying soil saturated infiltration ratas indicatedoy on
site testing

National ResourceConservation Service Typei based on
local rainfall data

Time of Concentration No less than 10 minutes

0.10 hour, unless otherwise justified to be more corr
based on rainfall distribution

PondRouting Method

Infiltration Rate

Rainfall Distribution

Time Increment

5 HydroCAD is an example of a commonly used and widely accepted program for performing hydrograph
analyses and design of stormwater infrastructure. HydroCAD is based on U.S. Department of Agriculture
Soil Cons er v a(howdNaturabResources Eobiservation Service) TR-55: Urban Hydrology for
Small Watersheds.

6 The National Resources Conservation Service developed standard 24-hour rainfall distributions for
hydrograph analyses. These rainfall distributions were intended to represent intensities associated with
shorter duration storms, ranging from durations of 30 minutes to 12 hours. The National Resources
Conservation Service Type 1 storm applies to the California West Coast, including the Central Coast
Region. The Type 1 rainfall distribution was derived using National Oceanic Atmospheric Administration
Atlas 2 rainfall statistics for the 1-year through 100-year storm.
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b) Demonstration of Compliance Project engineershall demonstrate that site SCMs: a) will
infiltrate and/or evapotranspiratethe Retention Volume or, b) will provide sufficient Capture
Volume to retain the Retention Volume. Any outlet (i.e., underdrain) installed in a structural
SCM shall be installed above the elevation of any portion of the structural SCM dedicated to
Retenion Volume storage.

Compliance with Water Quality Treatment Performance Requirerg&nbjects thatpropose to use the
retention-based structural Stormwater Control Measurehall &0 meet the Water Quality Treaent
Performance Requiremeranddemonstrate in the Stormwater Control Plan, that the Water Quality
Treatment Performance Requirement is being fully met.
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APPENDIX F

Ten Percent Adjustment to Retention Requirement 7z Calculation
Instructions

Where technical infeasibility as described inthe Alternative Complianceprevents full on-site

compliance with the Runoff Retention Performance Requiremensite retention of the full Retention

Volume per SectioRPR.3s not required and the Project is reiged to dedicateno less than ten percent

2T (GKS tNRr2SO0Qa 9l dzA dd retéhioirbaded StasnNEtar Zoaiol NledsNEst OS 1 N
The Water Quality Treatment Performance Requirement is not subject to this adjustment, i.e.,

Calculating Ten SNOSy G 2F | t NB2SOGQa 9ljdza @t Syd L YLISNIIA2c

The area of the project that must be dedicated to structural SCMs to waigteftompliance with the
wdzy 2 FF wSUSyGA2y wSIldANBYSyd A& SljdzZ € G arfaieSy LIS N
Area, defined as:

Equivalent Impervious Surface Ared)(ft (Impervious Tributary Surface Ared) (ft (Pervious Tributary
Surface Area ()

Impervious Tributary Surface Ardad RSFAYSR & GKS &adzy 2F €t 2F 0
surfaces. When calculating Impervious Tributary Area:

1 Doinclude: concrete, asphalt, conventional roofs, metal structures and similar surfaces
1 Do notinclude: green roofs

Pervious Tributary Surface Arsadefined as the sumofall 6fKS a A S Q& LISNIJIA 2 dza & dzNF
FILOG2N) Sljdzr £t G2 GKS adz2NFI OSQa Nizy2FF O2STFFAOASYy GO

1 Do include surfaces such as: unit pavers on sand; managed; tdifturbed soils; and
conventional landscapeareas (see Table 1 for correction factors).
Example
Project Site includes 500 fof unit pavers on sand.
Pervious Tributary Surface Area = 56X f€ = 50 ft
Where C = Correction Factor for unit pavers, 0.1, from Table 1.

1 Do notinclude: Infiltration SCM surfaces (e.g., SCMs designed to specific performance
objectives for retention/infiltration) including, bioretention cells, bioswales; natural and

”Managed Turf includesutf areas intended to be mowed and maintained as turf within residential, commercial,
industrial, and institutional settings.
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undisturbed landscape areas, or landscape areas compliant with the Model Wditdertf
Landscape Ordinance (California Code of Regulations, Title 23. Waters, Division 2. Department
of Water Resources, Chapter 2.7.), or a local ordinance at least as effective as the Model Water
Efficient Landscape Ordinance.

TABLE 1: Correction Facf for Use in Calculating Equivalent Impervious Surface Area

Pervious Surface Correction Factor
Disturbed Soils/Managed Turf A: 0.15
(dependent on original Hydrologic Soil Group] B: 0.20
C:0.22
D: 0.25
Pervious Concrete 0.60
Cobbles 0.60
PerviousAsphalt 0.55
Natural Stone (without grout) 0.25
Turf Block 0.15
Brick (without grout) 0.13
Unit Pavers on Sand 0.10
Crushed Aggregate 0.10
Grass 0.10

8 Factors are based on runoff coefficients selected from different sources: Turf and Disturbed SoilsTfobmical
Memorandum: Th&unoff Reduction Methodenter for Watershed Protection & Chesapeake Stormwater Network. p.13, April
18, 2008.

http://town.plympton.ma.us/pdf/land/scheuler_runoff reduction_method_techMemo.pdfAll other correction factors from
C.3 Stormwater Handbook, Santa Clara Valley Urban Runoff Pollution Prevention Program, AppeR8ix May 2004.

http://www.sanjoseca.gov/planning/stormwater/pdfs/appendices_files/Appendix_F_Final.pdf
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APPENDIX G

Calculating Off -Site Retention Requirements When Less Than 10 Percent
of the Project Site Equivalent Impervious Surface Area is Allocated to
Retention -Based Structural Stormwater Control Measures

The following instructions demonstrate how to determine O#-Site Retention Requirements when a
Project subject to the Runoffeention Performance Requirementannot allocate the full 10% of the
LIN2E 2SO0 aAiGSQa 9l dzi O I°foSefeirtiontbasedSSkinvatetz& ontfoldMEsLIré€s S
(SCMs).

STEP APotential OffSite Mitigation Retention Volume

First calculate the Potential Gffite Mitigation Retention Volume, which represents the additional
volume of runoff that would have been retained -site, had the full 10% of Equivalent Impervious
SurfaceArea been dedicated to retentiecbased SCMs.

Equation A:

Potential OffSite Mitigation Retention Volume = (the portion of the 10% Equivalent Impervious Area not

allocated onsite) X (the Oisite Retention Feasibility Factor)
Where:

A The portion of the 10%oivalent Impervious Surface Area not allocateesiv@is that portion not
allocated to omsite structural retentiordbased SCMs. For example, if 10% of Equivalent
Impervious Surface Area is 1,000 dnd only 8% (800 3} is allocated to retentio#asedSCMs,
the remaining 2% (2003tis the value inserted in the equation.

A The OrSite Retention Feasibility Faciserthe ratio of Design Retention Volutienanaged orsite
(ft3, to actual area 0 £ € 20F SR (2 & i NHzOG dzNJ fs refaihea & ®

volumearea ratio, expressed as cubic feet of retained runoff volume per square foot of area. For

example, if a project is able to infiltrate 3,50C &f runoff over an 806t? area, this ratio of
3,500800, or 4.38, is the G8ite Retention &asibility Factor.

STEP B. Actual Giite Mitigation Retention Volume

Next, determine the Actual OBite Mitigation Retention Volume, which may be less than the Potential
Off-Site Mitigation Retention Volume. The Actual-Site Mitigation Retention Volume is the lesser of
the volume calculated in Equation A, and the remvag portion of the Design Retention Volume,

9 Calculate Equivalent Impervious Surface Area using guidance WCBuastruction Bquirements Attachment F
10 Calculate Design Retention Volume using guidance in@asstruction Requireents Attachment Eor equivalent method.

NS

¢ f

CAYylLft 58SaAidy wSliSyitAzy +2fdzySa &aK2dzZ R NBUErdl Gebig ieksbrestd LI A O y i
reduce the amount of runoff (e.g., reduction of impervious surfaces) as required by thé Pogt & G NUzOG A 2y wSlj dzA NBY

Development Standards (Section B.4.d).
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calculated perAppendix Enot controlled orsite. There are two possible outcomes when the Runoff
Retention Performance Requirement is not metsite andf Saa GKFy wmmx: 2F GKS
Impervious Sudce Area is allocated to retentidsased SCMs:
A Potential OffSite Mitigation Retention Volume is the Actual-Sife Mitigation Retention Volume
A Remaining Design Retention Volume represents ActualSipéf DesignRetention Mitigation

Volume
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APPENDIXH

Soil Infiltration Assessment

Introduction and Purpose

This document provides guidance for conducting a Soil Infiltration Assessment to
support the use of shallow or deep infiltration based stormwater control measures
(SCMs), such as low impact development. This guidance is intended to provide a
universal starting point for assessment of the infiltration characteristics of each project
site and provide useful data in a cost-effective manner. Consideration and discussion of
the application of these guidelines among the jurisdiction, the design professional and
the geotechnical engineer is encouraged. They should be modified using sound
engineering and geologic judgment to accommodate the unique characteristics of each
project as they relate to each unique site.

The guidelines walk the user through a step-wise process from an Initial Site
Assessment to a level of soil/geotechnical methodology appropriate for the site. The
concept is to obtain information to:

1. Assess the general potential within the site for infiltration based SCMs

2. Provide a preliminary methodology to obtain solil infiltration data while balancing
the need for data with the cost of acquiring the data.

3. Provide an extended or more comprehensive soil/geotechnical methodology
where the results from the preliminary methodology as well as other site
considerations warrant a more thorough soil analysis to facilitate better SCM

design.
Not e: Throughout this doc umbeptrposelofeobserengm A bor
the soil profile. However, except as indic
substituted for the same purpose. Similarly

means of creating the boring. Except as otherwise indicated, it is meant to be
synonymous with fAexcavatingo or Adi ggingo of
meant to be interchangeable.

THESE METHODS DO NOT ADDRESS HEALTH OR SAFETY ASPECTS
ASSOCIATED WITH THEIR USE. HEALTH AND SAFETY OF PERSONEL
CONDUCTING THE METHODOLOGIES AND OF PEDESTRIANS, PASSERS-BY,
SITE OWNERS OR TENANTS, ETC. SHOULD BE CONSIDERED. IT IS THE
RESPONSIBILITY OF THE USER TO COMPLY WITH ALL APPLICABLE HEALTH
AND SAFETY LAWS, REGULATIONS, POLICIES AND PROCEDURES, AND TO
ENSURE THAT THE METHODOLOGIES ARE USED SAFELY.
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The methodologies are guidelines only for the means of assessing the infiltration rates.
Aspects related to permits, disposal of soil cuttings and samples, backfill, compaction,
site restoration, etc. are not addressed. It is incumbent on the user to follow all laws,
regulations, policies and procedures in decommissioning the borings.

Step 1: Initial Site Assessment

Initial Site Assessment is encouraged early in the design of post-construction SCMs.
Infiltration SCMs may be required to comply with State post-construction stormwater
control requirements. Various characteristics of a site may limit or preclude the use of
infiltration SCMs including soil and geotechnical constraints. Early in the project
planning phase, the Project Applicant should identify all site characteristics that may
influence (both positively and negatively), the ability of the site to infiltrate stormwater.
The list below relates to soil and geotechnical feasibility only and the Project Applicant
is encouraged review the full list of possible infeasibility constraints as provided by the
municipality.

Initial Site Assessment related to infiltration potential should include, but is not limited to:
1 Slope / topography of parcel

Descending slopes nearby

Protected Vegetation (endangered species, heritage oaks, etc.)

Springs, seeps

Bedrock outcrops

= =2 =4 A

Soil types from USDA Soil Charts, local geologic and geotechnical knowledge,
etc.

Area(s) available for infiltration
Nearby wells

Soil of groundwater contamination

= =2 =4 A

Other geotechnical constraints that may impact public safety or property

Step 2: Interpretation of Initial Site Assessment

If the Initial Site Assessment indicates that there is documentation of characteristics that
entirely preclude the use of shallow or deep infiltration based SCMs, go to Step 2A.
Examples of such characteristics might be unstable slopes throughout the site; high
groundwater, shallow impervious bedrock throughout the site, etc. Note: poor soils do
not necessarily preclude the use of infiltration based BMPs but may limit the amount of
infiltration.
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If the Initial Site Assessment indicates that site characteristics do not preclude the use
of infiltration based SCMs, go to Step 2B.

Step 2A: Omit use of infiltration-based SCMs, Infiltration analysis
complete.

When site conditions entirely preclude the use of infiltration-based SCMs, the
Project Applicant will need to contact the municipal representative responsible for
the project to determine any required documentation of the infiltration infeasibility
and the adjusted post-construction requirements for the project.

Step 2B: Conduct Quick Infiltration Testing

If Initial Site Assessment indicates that use of shallow infiltration-based SCMs
(e.g. vegetated swales, bioswales, bioretention facilities, shallow infiltration
basi ns, etc.) may be feasibl e, a fAShall ow
information to refine shallow SCM siting within the project and associated sizing
calculations. See Attachment 1 for Shallow Quick Infiltration Test methodology.

If Initial Site Assessment indicates that use of deep SCMs (e.g. seepage pits,

deep infiltration basins, etc.) may be feasi bl e, a fnNDeep Quick 1In
may provide information to refine deep SCM siting within the project and

associated sizing calculations. See Attachment 2 for Deep Quick Infiltration

Test methodology.

Step 2C: Interpretation of Quick Infiltration Test Results

| f results of the HAquickod test (shall ow
(moderate to poor soils), then no further data are needed and solil infiltration
assessment is complete. Design of SCMs should be based upon the data
acquired, as modified by appropriate factors (i.e. factors for size and scale of the

SCM, anticipated maintenance, initial and final silt loading, etc.)

Similarly, if results of the Quick Infiltration Testing (shallow or deep) indicate
good soils (infiltration rates faster than 5 inches/hour), AND no further data are
considered to be necessary for the SCM design, soil infiltration assessment is
complete. Design of SCMs should be based upon the data acquired, as modified
by appropriate factors (i.e. factors for size and scale of the SCM, anticipated
maintenance, initial and final silt loading, etc.).

If results of the Quick Infiltration Testing (shallow or deep) indicate good soils (i.e.

infiltration rates faster than 5 inches/hour), AND other considerations may
necessitate mor e soi l dat a, t hen NExtended | nf
conducted. See Attachment 3 for Extended Infiltration Testing methodology.
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ATTACHMENT 1

Shallow Quick Infiltration Testing Methodology

1.

For small sites with limited areas for infiltration-based SCMs, drill 1 profile boring
and 2 infiltration test borings in each potential SCM area.

For acreage and unconstrained sites:

1 Up to 5 acres: drill 1 profile boring and 2 infiltration test borings per acre
potentially usable for SCMs.

1 Over 5 acres: drill 1 profile boring and 2 infiltration test borings per geologic
unit that may be usable for SCMs, with 2 to 4 infiltration test borings
associated with each profile boring.

Profile borings should be 60 to 1206 di amet
constructed near the sitebds existing grade
significant cuts will be necessary to install the SCMs, the borings should extend

56 to 106 below the invert of the planned
observed and the soils in the borings sampled as necessary to allow accurate

logging. Where excavations are utilized to determine the profile, they should be

no wider than necessary to facilitate logging of the strata with the same level of

detail as for borings.

All soil strata should be identified on the logs as to USCS classification,
consistency, presence of moisture or free water, color, impermeable and
permeable zones, and any other characteristics that may be pertinent to
infiltration potential. All logs should include the boring identification, date of
drilling, auger type and diameter, sampling methods, and surface elevation
(known or assumed).

I nfiltration test borings should also be
depths such that the zone tested will range from about the elevation of SCM
invert, to about 206 below the elevation of

Infiltration test excavations should be dug by any means to approximately the

elevation of the top of the planned SCM. From the elevation of the top of the

planned SCM t o 20 bel ow tinvest ofdhe 8CMVa & hamdrauger br t h e
hand shovel should be used to excavate the actual test zone. Preferably, the

t est zone should be 60 to 120 in diamet e
diameter, itshould beascloset o 120 as i s practicabl e.
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10.

11.

12.

13.

14.

15.

A perforated pipe, of a diameter that will facilitate the taking of the test
measurements should be placed in each test boring or in the test zone of each
test excavation.

The annulus between each perforated pipe and the boring sidewall should be
filled with fine gravel.

A suitable elevation datum should be established from which each measurement
can be taken. The elevation of the datum relative to the elevation of the top of
the SCM should be noted.

Using a hose equipped with a water meter, a graduated water tank, or other
suitable means of measuring water volume, add water to the approximate
elevation of top of the planned SCM and maintain the head for 30 minutes.

At the end of the 30-minute period, shut off water and record volume of water
that entered the test boring.

As the water level falls, measure from the datum to the water level at suitable
intervals. Measurements should be to the degree of precision practicable
(usually 1/8-inch or 0.01 foot) for a period of 2 hours. Depending upon the rate of
fall, intervals between measurements may need to be from 1 minute to 30
minutes. Intervals should be as uniform as is practicable, however, as the water
level falls and the head is reduced, the infiltration rate may decrease and the
measurement intervals may need to be incrementally lengthened.

If a test boring runs dry within 2-hour measurement period, refill the boring and
continue measuring the falling head to end of original 2-hour period. If it runs dry
again, refill and continue measurements to the end of the original 2-hour period.
If it runs dry a third time, do not refill, the testing of that boring is complete.

I f the fall recorded in any test bori

measurements for an additional 2 hours (4 hours total).

See Attachment 4 for a discussion of how to report the test results.
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ATTACHEMENT 2
Deep Quick Infiltration Testing Methodology

1.

10.

For small sites with limited areas for infiltration-based SCMs, drill 2 profile / test
borings in each potential deep SCM area.

For acreage and unconstrained sites:

1 Up to 5 acres: drill 3 profile / test borings per acre potentially usable for
SCMs.

1 Over 5 acres: drill 4 profile / test borings per geologic unit that may be usable
for SCMs.

Profle/t est borings should be 60 to 120

to 106 below the bottom of the planned

observed and the soils in the borings sampled as necessary to allow accurate
logging. Use of excavations for deep testing is probably not practical.

All soil strata should be identified on the logs as to USCS classification,
consistency, presence of moisture or free water, color, permeable and
impermeable zones, and any other characteristics that may be pertinent to
infiltration potential. All logs should include the boring identification, date of
drilling, auger type and diameter, sampling methods, and surface elevation
(known or assumed).

A perforated pipe, of a diameter that will facilitate the taking of test
measurements should be placed in each profile / test boring.

The annulus between each perforated pipe and the boring sidewall should be
filled with fine gravel.

A suitable elevation datum should be established from which each measurement
can be taken. The elevation of the datum relative to the elevation of the top of
the SCM should be noted.

Using a garden hose equipped with a water meter, a graduated water tank, or
other suitable means of measuring water volume, add water to approximate
elevation of top of the planned SCM and maintain the head for 30 minutes.

At the end of the 30-minute period, shut off water and record volume of water
that entered the test boring.

As the water level falls, measure from the datum to the water level at suitable
intervals. Measurements should be to the degree of precision practicable
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11.

12.

13.

(usually 1/8-inch or 0.01 foot) for a period of 2 hours. Depending upon the rate of
fall, intervals between measurements may need to be from 1 minute to 30
minutes. Intervals should be as uniform as is practicable, however, as the water
level falls and the head is reduced, the infiltration rate may decrease and the
reading intervals may need to be incrementally lengthened.

If a test boring runs dry within the 2-hour measurement period, refill the boring
and continue measuring the falling head to end of original 2-hour period. |If it
runs dry again, refill and continue measurements to the end of the original 2-hour
period. If it runs dry a third time, do not refill, the testing of that boring is
complete.

I f the fall/l recorded in any test bori
as deep infiltration is not practical.

See Attachment 4 for a discussion of how to report the test results.
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ATTACHMENT 3

Extended Test Methodology

The foll owi ng fAextendedod methodol ogy i s i nt ended
soil/geotechnical information where the results from the Initial Site Assessment and/or

Quick methodology, as well as other site and design considerations warrant a more

thorough soil analysis to facilitate better SCM design.

1. Extended test methodology for deep SCMs is too complex an issue to be
adequately addressed in these guidelines. Test locations, depths, methods, etc.
should be discussed among the jurisdiction, the design professional and the
geotechnical engineer and a consensus reached as to the appropriate means of
securing the data required for design of the deep SCMs on the specific site.

2. For shallow extended testing, locations, depths, continuity of subsurface
conditions, etc. should be discussed among the jurisdiction, the design
professional and the geotechnical engineer. Consideration should be given to
drilling and testing at least twice as many test borings as recommended under
Quick Testing.

3. Extended shallow test methodology should be essentially the same as Steps 3
through 14 under Quick Testing, except for the following:

a. Consideration should be given to presoaking the test borings for up to 24
hours prior to commencing testing.

b. Measurements for extended testing should continue for 4 hours or more,
regardless of infiltration rates.

c. The 30-minute constant head period may be excluded if adequate
constant head data were obtained during Quick Testing.

4, See Attachment 4 for a discussion of how to report the test results.
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ATTACHMENT 4
Reporting of Test Results

1.

Reporting of test results, whether quick or extended, shallow or deep, should
contain essentially the same information.

For each test boring, tabulate the test data showing:
Test identification

Date drilled

Date tested

Test boring diameter

Perforated pipe diameter

-~ 0 a0 T p

Test boring depth
Stratum present in the test zone

= Q@

Elevation of top of SCM (known or assumed)

Elevation of invert of SCM (known or assumed)
J- Test duration

k. Volume introduced between commencement of filling and the end of the
30-minute constant head period, typically in units of cubic feet

Head during initial 30-minute period

Time of the first falling head measurement and depth to the water surface
Time of each subsequent measurement and depth to the water surface
Intervals between measurements

Incremental drop between measurements

L T o 5 3

Infiltration rate between measurements, typically in units of inches per
hour

Provide a map showing the approximate locations of all profile and test borings,
as well as property lines, landmarks, planned improvements and SCM locations
(if known), and other pertinent features that will help the user better understand
the boring and testing program.

Provide log of each profile boring

Provide report summarizing data and discussing the potential for use of
infiltration based SCMs on the site or area(s) tested.
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APPENDIXI
85t and 95" Percentile 24 -hr Rainfall Depth Maps

85" Percentile

95" Percentile
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